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Coagulase-negative staphylococci (CNS) form part of 
the skin flora and commonly cause nosocomial 
bloodstream and catheter-related infections [l]. The 
increasing use of intravascular catheters and the high 
number of immunocompromised patients contribute 
to the importance of CNS as a cause of catheter-related 
infection. It is commonly assumed that catheter-related 
bloodstream infection arises from multiplication of a 
single infecting clone of CNS, whereas blood-culture 
contamination by skin flora is polyclonal, reflecting the 
diversity of CNS clones colonizing the skin [2]. 
However, there are recent reports of polyclonal 
endocarditis with multiple species or strains of CNS 
[3,4]. Different strains of CNS may exhibit the same 
morphology and since identification tests are usually 
made from a single colony, the true extent of infection 
remains to be investigated by identification and typing 
of different isolates from the same samples. Molecular 
fingerprinting methods can be used to investigate 
whether blood-culture isolates of CNS represent 
bacteremia or contamination. We describe a case of 
catheter-related bacteremia with polyclonal infection 
by Staphylococcns epidermidis and Staphylococcus hominis 
documented by molecular identification based on 
tRNA gene spacer polymorphism [5] and genotyping 
based on IS256 spacer polymorphism 161. 
A 58-year-old women suffering from a common 
acute lymphocytic leukemia diagnosed 6 months previ- 
ously was receiving chemotherapy treatment through a 
totally implanted central venous catheter. This patient 
had neutropenia (total leukocytes 700/p,L, with 89% 
neutrophils) and developed fever (39.5"C) complicated 
by septic shock and hypotension (blood pressure: 
8 mmHg systolic and 4 mmHg diastolic), which led to 
her admittance to the intensive care unit. Blood tests 
showed a CRP level of 26 mg/mL, and a fibrinogen 
level of 902 mg/mL. On the same day, two quantitative 
comparative blood samples were taken by reflux from 
the catheter and from a peripheral vein. As described 
previously [7], 1.5 mL of blood was sampled on each 
site and inoculated into Isolator 1 .5 tubes (Oxoid, 
Basingstoke, UK) containing sodium polymethane- 
sulfonate (SPS) and saponin. All specimens were 
immediately plated at dilutions of 10-1 and by 
spreading onto blood agar and incubated at 37°C for 
72 h. The remaining blood specimens were inoculated 
into Bactec Plus Aerobic/F* bottles and incubated in 
an automated blood-culture system (Bactec 9240, 
Becton Dickinson, Maryland, USA). In addition, three 
sets of 10-mL blood cultures were taken on the same 
day at separate time intervals from a peripheral vein and 
inoculated into Bactec Aerobic/F* Plus, Anaerobic/F* 
Plus and Lytic/F* media, and incubated in the Bactec 
system. 
Microscopic examination (X  1000) of a Gram- 
stained cytocentrihged preparation of lysed cells fiom 
the lo-' dilution of the catheter blood sample showed 
the presence of Gram-positive cocci in clusters typical 
of staphylococci. Quantitative blood cultures were 
positive the next day: lo6 CFU/mL of CNS grew in 
the catheter blood and <10 CFU/mL of CNS in the 
peripheral blood, suggesting a catheter-related bac- 
teremia (diagnostic threshold, ratio CFU catheter/ 
blood, 1O:l). The three other peripheral blood cultures 
taken on the same day also grew CNS from all nine 
bottles. Phenotypic identification of a single colony per 
sample from the quantitative blood culture by the ID 
32 Staph system (bioMCrieux, La Balme Les Grottes, 
France) showed Staphylococcus hominis in the catheter 
blood, while two concomitant species of CNS 
(Staphylococcus hominis, Staphylococcus epidermidis) were 
identified in the peripheral blood cultures. The 
standard blood cultures showed in one set of three 
bottles the presence of Staphylococcus epidermidis, while 
two species of CNS (Staphylococcus hominis, Staphylo- 
coccus epidermidis) were identified in the two other sets 
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Table 1 Summary of the microbiological findings on the different samples using phenotypic and genotypic identification 
and clonal typing. 
Identification Genotype 
Blood culture No. ID tRNA ILP Antibiogram InterIS-256 
sample CFU/mL Staph 32 profile resistance profile PCR PFGE 
Quantitative Central catheter 10' Staphylococcus Staphylococcus Penicillin, erythromycin, B 2a 
homiuis hominis oxacillin 
hominis hominis oxacillin 
Peripheral <10 Staphylococcus Staphylococcus Penilillin, erythromycin, B ND 
ND Staphylococcus Penicillin, erythromycin, ND 1 











NA Staphylococcus Staphylococcus Penicillin, erythromycin, A 1 
horninis epidermidis oxacillin, mupirocin, 
ciprofloxacin 
NA ND Staphylococcus Penicillin, erythromycin, B 2a 
NA ND Staphylococcus Penicilhn, erythromycin, B 2a 
hominis oxacillin 
hominis oxacillin 
NA Staphylococcus Staphylococcus Penicillin, erythromycin, A 
NA ND Staphylococcus Penicillin, erythromycin, A 
NA ND Staphylococcns Penicillin, erythromycin, A 
epidermidis epidermidis oxacillin, mupirocin, 
ciprofloxacin 
epidermidis oxacihn, mupirocin, 
ciprofloxacin 
epidermidis oxacillin, mupirocin, 
ciprofloxacin 
NA Staphylococcus Staphylococcus Penicillin, erythromycin, A 1 
epidermidis epidermidis oxacillin, mupirocin, 
ciprofloxacin 
NA ND Staphylococcus Penicillin, erythromycin, B 2b 
hominis oxacillin 
epidermidis oxacillin, mupirocin, 
NA ND Staphylococcus Penicillin, erythromycin, A 1 
ciprofloxacin 
A, anaerobic; B, aerobic; C, lytic; NA, not applicable; ND, not done. 
of three bottles (Table 1). In addition, three standard 
blood cultures grew Streptococcus identified by rapid ID 
32 Strep (bioMCrieux) as Streptococcus orulis with 
decreased susceptibility to penicillin (minimum inhibi- 
tory concentration 0.38 mg/L). 
Molecular identification by PCR of tDNA 
intergenic spacer length polymorphism, clonal typing 
by PCR analysis of inter-IS256 spacer polymorphism 
and pulsed-field gel electrophoresis (PFGE) of SmaI 
macrorestriction genomic fragments were performed as 
described previously [6-91 on different isolates from 
each culture (Figure 1). The profiles obtained con- 
firmed the presence of two clones: one of Staphylococcus 
hominis and one of Staphylococcus epidermidis in multiple 
cultures (Table 1). A 14-day course of intravenous 
vancomycin and amikacin therapy was started. Three 
days later, the patient was still febrile, and her blood 
tests showed a total neutrophil count of 100/p1, a CRP 
level of 44 mg/mL and a fibrinogen level of 1140 
UI/mL. Two sets of control blood cultures were 
performed and remained negative. As the patient was 
still febrile and neutropenic, the infected catheter was 
removed 2 days later and meropenem was added to 
vancomycin. During the following 3 days, the patient 
became afebrile and was considered to be cured of her 
bacteremia. Unfortunately, she soon developed respira- 
tory failure, caused by invasive pulmonary aspergillosis, 
of which she died 10 days later, due to an acute 
respiratory distress syndrome, despite amphotericin B 
therapy. 
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Figure 1 DNA patterns of inter-IS256 PCR of five blood-culture isolates, including Staphylococcus hominis (lanes 7-11) and 
Staphylococrtrs epidermidis (lanes 1-6) isolates from quantitative paired cultures of blood obtained from the catheter and 
peripheral veins and from standard peripheral blood cultures. 
The microbiological findings reported here demon- 
strate the occurrence of an episode of polyclonal 
bacteremia in a cancer patient caused concomitantly by 
Staphylococcus epidermidis and Staphylococcus horninis, both 
of which originated from an infected central venous 
catheter. This occurred simultaneously with bacteremia 
due to Streptococcus oralis, probably derived from chemo- 
therapy-induced mucositis. Routine criteria based on 
the comparison of only two blood-culture isolates as 
different CNS would probably have led to misclassifi- 
cation of the event as sample contamination from the 
skin flora. In this case, such an inaccurate diagnosis 
could presumably have resulted in incorrect therapeutic 
decisions, such as discontinuation of vancomycin 
therapy and continuing use of the infected catheter, 
with the risk of progression of infection. 
Performing identification and antibiotic suscept- 
ibility testing only on selected isolates of distinct 
colonial morphology may not allow correct differ- 
entiation between contamination and infection, or 
the accurate determination of polyclonal infection. 
Untested co-infecting strains may exhibit antibiotic 
resistance patterns that are distinct from those of tested 
strains. Such an incomplete assessment of the antibiotic 
suceptibility of infecting CNS could lead to selection 
of inappropriate antibiotic therapy and treatment 
failure. In our opinion, the true incidence of poly- 
microbial CNS infection of the bloodstream in various 
settings remains to be determined by prospective 
studies using molecular analysis of clonality of multiple 
isolates from clinical specimens such as blood and 
catheter cultures. 
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INTRODUCTION 
The resurgence of tuberculosis and outbreaks of 
multidrug-resistant Mycobacterium tuberculosis has in- 
creased the emphasis on rapid turn-round time for 
mycobacterial cultures and susceptibility testing for 
effective treatment and control of the disease [l-31. 
The two methods most commonly used in clinical 
laboratories for susceptibility testing of M. tuberculosis 
are the proportion method performed on Lowenstein- 
Jensen (LJ) egg medium and the Bactec TB 460 system 
(Becton Dickinson Microbiology System, Cockeys- 
ville, MD, USA) [4]. Because growth of colonies is 
necessary for interpretation, the agar proportion 
method requires 3 weeks of incubation. The Bactec 
TB system uses a broth medium containing radio- 
labeled palmitic acid substrate. Growth is detected by 
measuring 14C02 released during substrate utilization. 
With this method, results can be reported in as few as 
4 days, but it is still labor-intensive and expensive, and 
generates radioactive waste [5]. 
A new method, the Mycobacterial Growth 
Indicator Tube (MGIT) (Becton Dickinson Microbiol- 
ogy System, Sparks, MD, USA), uses a fluorescence 
quenching-based oxygen sensor to detect the growth 
of mycobacteria. Recently, the M G ~ T  system has been 
evaluated as a non-radiometric alternative to the Bactec 
TB system for the rapid growth and detection of 
mycobacteria [6]. The reliability of the MGIT tubes for 
susceptibility testing of M .  tuberculosis isolates to 
isoniazid and rifampin in comparison to those obtained 
by the Bactec system has been evaluated [7]. We report 
the results obtained by using the MGIT system to test 
the susceptibilities of M.  tuberculosis clinical isolates to 
streptomycin, isoniazid, rifampin and ethambutol in 
comparison to those obtained with the Bactec system. 
MATERIALS AND METHODS 
Strains 
Fifty-two clinical isolates, including 22 strains resistant 
to one drug and 13 multiresistant, were tested in the 
MGIT system; the results were compared with those 
obtained with the radiometric method. Twenty-four 
strains were obtained from frozen clinical cultures (iso- 
lated during 1993-95) and 28 fresh clinical cultures 
from clinical specimens sent to our laboratory during 
the first 6 months of 1997. M. tuberculosis H37rv, sus- 
ceptible to all antimicrobials, and four strains of M.  
tuberculosis, ATCC 35838, 35822, 35820 and 35837, 
resistant to each one of the antimicrobials tested, were 
included as control strains. All isolates and control 
